Sex differences in postischemic cardiac dysfunction and norepinephrine overflow in rat heart: the role of estrogen against myocardial ischemia-reperfusion damage via an NO-mediated mechanism.
The purpose of this study is to elucidate the relationship between sex difference and norepinephrine (NE) release in the pathogenesis of myocardial ischemia/reperfusion (I/R) injury. Isolated male and female rat hearts were subjected to 40-minute global ischemia followed by 30-minute reperfusion. Compared with male hearts, I/R-induced cardiac dysfunction, such as decreased left ventricular developed pressure and dP/dtmax and increased left ventricular end diastolic pressure, was significantly attenuated in female hearts. An excessive NE overflow in the coronary effluent from the postischemic heart in females was much less than that in males. These sex differences were abolished by ovariectomy, but in vivo treatment with 17β-estradiol recovered it. This ameliorating effect of 17β-estradiol was not observed in the presence of nitric oxide (NO) synthase inhibitor N-nitro-L-arginine. When NOx (NO2/NO3) levels in the coronary effluent after onset of reperfusion were measured, reversed correlated relationships between NOx production and I/R-induced cardiac dysfunction, and NE overflow, were observed. These findings suggest that sex differences in the postischemic cardiac dysfunction are closely related to the NE overflow from the postischemic heart and that estrogen plays a key role in the cardioprotective effect against I/R injury in female rats, by suppressing NE release via the enhancement of NO production.